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THE HIGHER EDUCATION ADAPTABILITY  
TO THE DIGITAL ECONOMY 
 
Absract. Digitalization processes are global and performed in all spheres of economic activities. The 
development of the digital economy correlates with the dynamics of educational, scientific and technical, and 
innovative activities in the country. Higher education particularly affects the development of the digital economy 
because it is a system training highly qualified personnel, conducting quality research, and generating innovations. 
The purpose of the article is the identification of promising vectors of higher education system development under 
the conditions of digitalization of national economy. Section 1 of the article presents the authors’ methodological 
approach to assessment the impact of educational, research, and innovation components on digital economy 
development. The implementation of the authors’ approach covers the phased use of methods of statistical, index, 
cluster and system analysis. The influence of higher education on the structural components of the digital economy 
(educational, research, innovative ones) is grounded. The result of the study was the identification of main trends in 
the development of higher education under the conditions of digital economy. The problems of the development of 
higher education are systematized in the groups: contextual, legal, organizational and economic, financial, logistical 
problems, and problems of internationalization. Based on the results of the analysis, the authors conclude the 
necessity of development of a conceptual base for increasing the digital adaptability of the higher education system 
to new socio-economic conditions. Section 2 of the article describes the concept of the digital adaptability strategy of 
the higher education system. The concept was developed on the base of structural and functional, systemic and 
synergetic, and institutional approaches. The proposed concept is based on the idea of deepening the long-term 
partnership of universities with stakeholders within the Quadruple Helix model. In the conclusion section, the 
authors highlight the key priorities of the digital adaptability strategy of the higher education system. 
Key words: higher education, digital economy, adaptability, Quadruple Helix Concept, strategy, university. 
 
Introduction. Digitalization is one of the main trends of social and economic development of leading 
countries. It increases the role of higher education as a knowledge-generating system that trains highly 
qualified personnel for needs of national economy, conducts high-quality research, and initiates innovative 
projects. Achieving positive synergy effects from the higher education institutions’ activities requires the 
establishment of long-term cooperation with a wide range of stakeholders from different sectors: 
government, business enterprise sector, civil society (within the Quadruple Helix Model). In this context, 
it is growing the scientific and practical interest to assessment of interaction between these stakeholders 
under the conditions of digital economy. Moreover, it is becoming urgent to identify the main components 
of digital economy development, and to research the universities’ contribution to their dynamics.  
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Brief literature review on digitalization of economy. Bell D. (1999), Castells M. (2000), and 
Masuda J. (1983) formulated the methodological basis for the study of information society. F. Machlup 
(1962), and Porat M. (1977) created the fundament of research of information (digital) economy. Shkarlet 
et al. (2017) and [16] Vdovenko et al. (2019) disclosed the basic descriptors of the national economy 
digitalization. Andriessen D. (2004), Schuller T. (2007), and Kalenyuk I. et al. (2020) studied the role of 
education and intellectual capital in the economic growth. The influence of science and knowledge in 
countries’ socio-economic development was analyzed in research papers of Bekkers R. (2008), and 
Brenner Th. (2015). Some scholars (Kwiek, 2008; Oakeshott, 2003-2004) substantiated the contribution of 
higher education institutions in the development of society. Kasatkin et al. (2019) highlighted the aspects 
of modern universities impact on the formation of the digital wave of Kondratiev’s long cycles. 
Cosmulese et al. (2019), and Donald E. Hanna (2019) identified the peculiarities of the development of 
education in the conditions of digitalization of society and national economy. Patsiorkovskiy et al. (2019) 
described the regional aspects of development of education in conditions of digital society. Tran et al. 
(2020) characterized the national specific of digitalization of educational system.  
Brief literature review on Quadruple Helix Concept development. The methodological 
background of the Quadruple Helix Concept was made by Etzkowitz H. (2008) and Leydesdorff L. 
(2012), who have described the relationships of stakeholders with the framework of Triple Helix 
(“government – universities – industry"). The merit of Carayannis E., Campbell D. and Grigoroudis E. 
(2009; 2012; 2016) was the complement of Triple Helix Model with the fourth element – the civil society. 
Woo Park H. (2014) supported and developed the scientific and applied aspects of the Quadruple Helix 
Concept. Oscar A. et al. (2010) and Colapinto C. et al. (2012) disclosed the specific of using of Quadruple 
Helix Concept in issues of innovation development. Peshkova G. and Samarina А. (2018) highlighted the 
features of cooperation between universities and business in the conditions of digital economy. At the 
same time, the problem of identification of prospects of the higher education institutions integration into 
partnership within the Quadruple Helix Concept needs in-depth research in the context of national 
economy digitalization. 
The purpose of the article is the identification of promising vectors of higher education system 
development under the conditions of digitalization of national economy. The achievement of the purpose 
requires a comprehensive approach to the analysis of effects of cooperation of stakeholders within the 
Quadruple Helix Concept. Such approach could be realized based on analysis of a set of indicators that 
characterize the results of universities educational, research, and innovation activities. In the conditions of 
digital economy development, it is becoming urgent to estimate the level of compliance of quantitative 
parameters and professional structure of universities graduates to the new needs of the real sector of 
economy. The analysis of the parameters of universities’ research activity allows assessing the practical 
value of the R&D results, prospects of their commercialization, and adequacy to the needs of the business, 
government, and civil society on the stage of digitalization. 
The hypotheses of research: 
H1 – the higher education and the digital economy develop interconnected; 
H2 – the development of the digital economy determines by three components: educational, research, 
innovative ones; 
H3 – the higher education contributes to the dynamics of all three components of the digital 
economy; 
H4 – the development of higher education under the conditions of digital economy requires the 
synchronization of the interests of universities, business, government and civil society (within the 
Quadruple Helix Concept); 
H5 – the digital adaptability strategy of the higher education system could be developed based on the 
Quadruple Helix Concept. 
Methods and materials. Conducting the research, we developed the authors’ methodological 
approach to assessment the impact of educational, research, and innovation components on digital 
economy development. Constructing the approach, we have taken into consideration the following 
aspects:  
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- consider the current social-economical tendencies, and trends of scientific-technical development; 
- comprise the set of official open-accessed statistical data;  
- divide parameters into three groups according to educational, research, and innovation components;  
- the higher education contributes the development of educational, research, and innovation 
components of digital economy; 
- thorough analysis of identified parameters.  
The developed methodological approach to assessment the impact of educational, research, and 
innovation components on digital economy development includes three blocks – table 1. Developing the 
methodological approach, we focus on the fact that higher education affects the dynamics of each of the 
three structural components of the digital economy: 
- educational component - universities provide training and retraining of personnel, forming their 
ability to think in innovative way, as well as their ICT-skills; 
- research component - universities conduct fundamental and applied research, generating new 
knowledge, inventions, as well as commercialize the R&D results in industry; 
- innovative component - universities implement innovative projects, develop innovations, as well as 
transfer them to the national economy. 
 
Table 1 – Methods of assessment the impact of educational, research,  
and innovation components on digital economy development 
 
Block Method Characteristics Results 
1 
method of 
statistical 
analysis 
allowed to estimate the initial 
level of readiness of the higher 
education system for 
development in the conditions of 
the digital economy 
Identified trends in Ukraine: reduction in the number of higher 
education institutions; decrease in the number of students; 
reducing expenditures on higher education in terms of aggregate 
government spending; reducing the share of higher education 
expenditure in the total GDP (Fig. 1) 
2 
index 
analysis 
method 
revealed the trend of development 
of the digital economy, within 
which the educational, research 
and innovation indices were 
distinguished 
 
The digital economy in Ukraine is at the stage of formation. 
Trends in the development of the national higher education 
system are correlated with the dynamics of the educational index. 
It confirms the necessity of the development of measures to 
ensure the adaptability of the higher education system to the 
conditions of digitalization. 
3 clustering method 
allowed to deepen the results 
obtained in the previous stages by 
conducting a meso-economic 
analysis on the educational, 
research and innovation 
components of the digital 
economy (on the base of K-means 
algorithm) 
The existence of regional imbalances in the development of 
digital economy in Ukraine. Conclusion about the necessity of 
differentiated approach to identification of the higher education 
system potential in activation of digitalization processes at the 
mesoeconomic level, (taking into consideration the fact that the 
results of higher education institutions activities are reflected in 
educational, research, and innovation components of digital 
economy. 
 
At the same time, the digital economy determines the transformation of the higher education system. 
To ensure competitiveness in the new socio-economic conditions, universities should be ready for 
digitalization and adaptation to external changes (both at the level of the national economy and at the level 
of the global scientific and educational area). 
The stages of proposed methodical approach are described in table 2. The algorithm of presented in 
this article methodical approach allow:  
- to identify the level of digital economy development;  
- to specify the features of educational, innovation, and research component of the digital economy 
development;  
- to identify problems;  
- to develop the recommendations for activating the contribution of higher education into the 
development of digital economy in the country.  
ISSN 1991-3494  4. 2020 
 
 297 
 
 
 
 
 
Figure 1 – Parameters of development of national higher education system of Ukraine 
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Number of higher education institutions Number students, thousand
Share in total government 
expenditures, %; 
2000; 4,7
Share in total government 
expenditures, %; 
2005; 5,7
Share in total government 
expenditures, %; 
2009; 6,8 Share in total government 
expenditures, %; 
2010; 6,6
Share in total government 
expenditures, %; 
2011; 6,4
Share in total government 
expenditures, %; 
2012; 6,3
Share in total government 
expenditures, %; 
2015; 4,6
Share in total government 
expenditures, %; 
2016; 4,2
Share in total government 
expenditures, %; 
2017; 3,7
Share in GDP, %; 
2000; 1,3
Share in GDP, %; 
2005; 1,8
Share in GDP, %; 
2009; 2,3
Share in GDP, %; 
2010; 2,3
Share in GDP, %; 
2011; 2
Share in GDP, %; 
2012; 2
Share in GDP, %; 
2015; 1,6 Share in GDP, %; 
2016; 1,5
Share in total government expenditures, % Share in GDP, %
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Table 2 – Methods of assessment the impact of educational, research, and innovation components  
on digital economy development 
 
Stage Characteristics 
structuration of the 
comprehensive integral 
indicator 
educational component, innovation component, and research components 
 
 
identification of the system 
of partial indicators 
 
 
 
 
 
 
 
 
 
 
 
 
for the characteristics of comprehensive index’ components: 
- educational component – indicators characterizing the staffing potential of the digital 
economy development (number and structure of higher education institutions; number of 
undergraduate students, postgraduate students, doctoral students; funding of higher 
education); 
- innovation component – indicators characterizing the innovative development of national 
economy as the basis for its digitalization (introduction of innovative products and new 
technological processes; expenditures on innovation activity; applications for patenting 
inventions; agreements on intellectual property rights disposal; share of innovative active 
enterprises); 
- research component – indicators characterizing personnel and financial maintenance of 
scientific and technological development as a basis of the digital economy formation (number 
of research organizations; number of scientists; R&D expenditures; share of higher education 
institutions in processes of R&D implementation and financing); 
choice of method for 
constructing a 
comprehensive indicator 
multiplication method, sum method or geometric mean method 
 
 
accumulation of statistical 
data array on identified 
partial indicators 
in dynamics - to ensure the reliability of evaluation 
 
 
determining the weight of 
each partial indicator within 
the components 
– compiling a matrix of pairwise comparisons - for constructing a hierarchy of indicators 
according to the degree of influence on the components of comprehensive integral index; 
– compiling of calculation tables - for determining weight coefficients 
formalization and 
normalization of analytical 
indicators 
compiling of a matrix of standardized values 
 
 
calculation of components 
indices 
in terms of dynamics of three components. 
Calculation of forecast values of partial indices of the comprehensive indicator 
 
Results. Approbation of methodological approach to assessment the impact of educational, research, 
and innovation components on digital economy development 
The implementation of the first block of methodological approach to assessment the impact of 
educational, research, and innovation components on digital economy development as exemplified by 
Ukraine made it possible to come to the following conclusions. The national higher education system 
demonstrated a low level of adaptation to the current challenges of digital economy. The negative 
tendencies in the development of this system are caused by the following reasons: the state policy of 
optimizing of higher education institutions’ structure; demographic and migration problems; low level of 
global competitiveness of domestic universities; reduction of state funding of higher education; low 
diversification of financial sources of universities. 
The results of calculation within the second block of the authors’ methodological approach are 
presented in figure 2. The index of innovation component (Iinn) demonstrates the fluctuations, and high 
elasticity to the transformations of external factors. Its dynamic correlates with the parameters of research 
activities (Isc). During the index analysis, it was forecasted the downward dynamics of educational 
component (Iedu). The mentioned tendency could negatively effect on digitalization of national economy, 
so it is important to identify the measures of effective realization of the higher education institutions’ 
potential.  
The analysis at the second stage allowed making the conclusions about the significant influence of 
higher education system on digital economy development. This conclusion could be explain with the fact 
that modern higher education institutions consolidate an intellectual capital of the country; they generate 
knowledge, innovations, inventions; and also train a new generation of entrepreneurs and professionals for 
national economy. The analysis identified some problem points, particularly the undeveloped cooperation 
of universities and business; inefficiency of public financing of higher education; outdated technical base 
of universities; “brain drain”; low parameters of commercialization of R&D results, etc. 
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Figure 2 – Results of index analysis 
 
The third block of the methodological approach cover the cluster analysis that allow deepening of 
results obtained on previous stages. The clustering divided the country’s regions into groups in appliance 
with the development levels of educational, research, and innovation components of digital economy. The 
results showed that the educational component is promising in intensifying the digital economy in 
Ukraine. The effective realization of the higher education institutions’ potential requires the state support 
of modernization processes in accordance with the challenges of digital economy, and the strengthening of 
cooperation of universities, enterprises, government and civil society within the Quadruple Helix Concept. 
Such partnership could solve the financial problems of higher educational institutions, because it allows 
commercialization of universities’ R&D results; promotes the transformation of universities into the 
regional centers of innovations able to attract the best talents, and investment from diversified financing 
sources.  
Summarizing the result of approbation of three blocks of authors’ methodological approach to 
assessment the impact of components on digital economy development, we identified the system problems 
of higher education development in the conditions of digitalization of national economy: 
- contextual problems – irrelevance or inconsistency of the educational and research processes to the 
needs of business enterprise sector, government and/or civil society; 
- legal problems – inconsistency of the current legislation regarding the commercialization of 
intellectual property; low level of protection of intellectual property rights; 
- organizational and economic problems – underdevelopment of mechanisms for commercial transfer 
of R&D results; 
- financial problems – low diversification of funding sources; low level of universities’ financial 
autonomy; 
- logistical problems – outdated equipment of teaching and research laboratories; low development 
level of innovation and information infrastructure; 
- problems of coherence – lack of effective motivational mechanisms for cooperation of economic 
entities in fields of higher education, science, innovation; 
- problems of internationalization – weak competitive position of the national higher education 
institutions in the global area. 
The problems of the higher education system development cannot be fully solved within the existing 
concept, because it does not take into account the dichotomous nature of the influence of the higher 
education and the digital economy. Within our research, we focus on the relevance of development of the 
digital adaptability of higher education that requires the formation of relevant strategy.  
Concept of digital adaptability strategy of the higher education system. The development of the 
concept of digital adaptability strategy of the higher education system is caused by the following reasons: 
the need to modernize the national higher education system; updating of the integrated financing model 
within the Quadruple Helix concept (“government sector – higher education sector – business enterprise 
sector – civil society”); maximizing the positive synergistic effects of stakeholder interaction based on 
their function and target consent; ensuring the impulse response of the higher education system to the 
influence of exogenous and endogenous factors; raising the level of resilience, the system’s ability to 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Isc -0,67 -0,59 -0,39 -0,31 -0,27 -0,15 0,02 0,16 0,2 0,21 0,16 0,32 0,36 0,04 0,05 0,32 0,56 0,61 0,65 0,7 0,74 0,78
Iinn 0,04 0,16 -0,44 -0,19 -0,33 -0,52 -0,03 0,06 -0,15 -0,09 0,65 0,48 0,18 0,01 0,08 0,09 0,01 0,02 0,03 0,04 0,05 0,07
Iedu -1,32 -0,7 -0,49 -0,31 -0,32 0,17 0,35 0,48 0,57 0,62 0,53 0,44 0,45 -0,4 0,07 -0,05 -0,09 -0,18 -0,27 -0,36 -0,44 -0,53
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withstand the external influences, and return to the desired trajectory of development after the impact of 
the challenges generated by digitalization of the national economy. 
The study is based on the following methodological approaches: 
- structural and functional approach – used in the analysis of the influence of the global educational 
area on the interactions between elements of the higher education system; 
- systematic approach - in analyzing the essence of the higher education system and its modernization 
processes in order to ensure its digital adaptability to the challenges and perturbations brought by the 
digital economy; 
- synergistic approach - to develop the mechanisms for effective interaction between the subjects of 
higher education sector, governance sector, business enterprise sector and civil society in order to 
minimize the effects of negative synergy and maximize the effects of positive synergy, which are able to 
ensure the resilient development of the higher education system in the conditions of national economy 
digitalization; 
- institutional approach - to develop a theoretical basis for building a dense business environment 
within the national economy, based on function and target consent of the Quadruple Helix model entities. 
Such a business environment should be able to adequately respond to the challenges of the digital 
economy and to create the preconditions for ensuring the high resilience of economic agents. 
The described conceptual approaches are used in developing the concept of digital adaptability 
strategy of the higher education system (figure 3).  
 
 
 
Figure 3 – Conceptual scheme of the digital adaptability strategy of the higher education system 
  
CONCEPT OF DIGITAL ADAPTABILITY STRATEGY  
OF THE HIGHER EDUCATION SYSTEM  
 
Purpose  
 
Principles 
 
ensuring the digital adaptability of the higher education system to the 
challenges of digital economy in order to create favorable conditions for 
further development of the system, increase its investment attractiveness, 
and competitiveness  
 
- the principle of scientific substantiation; 
- the principle of balancing the stakeholders interests; 
- the principle of priority of national interests; 
- the principle of integral evaluation; 
- the principle of innovative orientation; 
- the principle of information capacity; 
- the principle of trust. 
 
organizational and 
economic direction 
(development of function 
and target consent of entities 
of the Quadruple Helix 
model; introduction of an 
integrated model of 
commercialization of 
universities’ R&D results) 
 
innovative direction 
(generation of new 
knowledge, transfer and 
commercialization of 
innovations; introduction 
of a model of achieving 
positive synergetic effects 
from the stakeholders 
cooperation) 
 
informational and 
technological direction 
(introduction of modern 
information and 
communication 
technologies in 
educational process, 
research, management, 
marketing in higher 
education institutions) 
 
structural and 
institutional direction 
(development of a 
model of institutional 
structure of subjects 
providing digital 
adaptability of the 
higher education 
system) 
Directions of implementation  
Digital adaptability of the higher education system  
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The concept structurally contains the following components: 
1) systemic-synergistic (a set of connection between stakeholders that could generate synergetic 
effects); 
2) regulatory (a set of institutions - state, public, international, etc. - in the fields of higher education 
and science); 
3) structural and functional (a set of functions and tasks oriented towards the achievement of the 
defined strategic goals); 
4) informational and communicational (a set of technologies that allow to establish and develop 
communication channels between stakeholders). 
The subjects of the proposed Strategy are: the state and its bodies; higher education institutions and 
their management (the manage subsystem). The objects are: universities, institutes, academies, their staff 
and activities (the managed subsystem).  
The priorities and expected results of the Strategy should be consistent with the strategic and tactical 
goals of the state policy in the fields of higher education, scientific, technical and innovative development 
of the national economy. The implementation of the proposed Strategy is based on the establishment of 
long-term interaction of its main stakeholders (table 3). 
 
Table 3 – Quadruple Helix entities synchronization matrix 
for the implementation of the digital adaptability strategy of the higher education system 
 
 
 Governance sector 
Business enterprise 
sector 
Higher education 
sector 
Private non-profit 
sector 
 
Civil society 
Governance sector National interests Fiscal stimulation of stakeholders cooperation State orders 
Equal access to quality 
educational services 
Business enterprise 
sector Taxation Competition Investment 
Meeting the needs for 
goods and services 
Higher education 
sector 
Transfer and 
commercialization of 
R&D results 
Skilled personnel; 
R&D results 
Quality educational 
services 
Meeting the needs for 
quality educational 
services 
Private non-profit 
sector 
 
Civil society 
Taxation Needs, interests Public monitoring Development of information society 
 
Presented in table 3 matrix contains the results of systematization of perspective directions of 
synergetic partnership of subjects of the Quadruple Helix model. It is important to emphasize that the 
entities in the Table 3 in the rows are mentioned as subjects (it means they act and influence), and in the 
columns are listed as objects (it means they are influenced by the subjects). At the intersection in the 
matrix are identified the priority vectors of entities cooperation under the conditions of digitalization of 
the economy. 
The basis for the development Strategy (figure 3) is the system-synergetic paradigm and theoretical 
results of generalizing scientific approaches to the study of the phenomenon of digital adaptability. In 
addition, current trends in the development of the national higher education system and exogenous factors 
of influence have been taken into account. The exogenous factors are the factors caused by the 
transformations of the global educational area that change the very nature and scale of the interaction of 
subjects. Internationalization and globalization factors need to be taken into account in the Strategy 
because they create additional risks for domestic universities. Increasing demographic difficulties are 
leading to a decrease in the student population in EU countries. In such circumstances, foreign education 
institutions are constantly searching for new markets. The Ukrainian domestic educational services market 
is attractive for foreign universities. The openness of the Ukrainian market causes the new challenges to 
higher education institutions of the country. In addition to mentioned above, there is a steady upward trend 
in the demand of Ukrainian students for foreign universities’ educational services. 
Therefore, the purpose of the proposed Strategy is to ensure digital adaptability of the national higher 
education system to the challenges generated by the processes of digitalization of economy in order to 
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create favorable conditions for further development of the system, increase its investment attractiveness, 
level of competitiveness and sustainability. The objectives of the Strategy in accordance with the defined 
purpose are the following: 
- synchronization of interests by Quadruple Helix model entities; 
- coordination of stakeholders activities; 
- stimulating the private investment into the higher education system; activation of commercialization 
processes; 
- promoting the effectiveness of international research and educational projects; 
- ensuring the competitiveness of domestic higher education institutions; 
- increasing the level of adequacy of educational and research activities of universities to the needs of 
the real sector of economy in the conditions of its digitalization; 
- development of innovative infrastructure at higher education institutions, etc. 
The key priorities of the digital adaptability strategy of the higher education system are the following:  
1) harmonization with the priorities of the state innovation, scientific, educational policies, as well as 
harmonization with international programs in the fields of higher education and science; 
2) encourage cooperation between the entities of the Quadruple Helix model in educational and 
research activities; 
3) ensuring the effectiveness of the higher education financing model (with accent on diversification 
of financing sources, differentiation of universities services, expanding the universities financial 
autonomy); 
4) activation of international scientific and educational cooperation of universities in response to the 
requirements of globalization and internationalization of the educational area; 
5) increase of efficiency of universities’ educational activity (indicator - level of competitiveness of 
graduates in the labor market), research (volumes of commercialization of patented inventions and 
developments), innovative (indicators of transfer of generated innovations to the real sector of economy) 
and international activity (number of joint research and educational projects); 
6) accelerating the pace of implementation of modern information and communication technologies; 
7) guaranteeing the effective functioning of the intellectual property protection system; 
8) introduction of effective motivational mechanisms for the development of cooperation between 
higher education institutions and the business enterprise sector. 
The implementation of digital adaptability strategy of the higher education system involves 
strengthening the responsibility of stakeholders: 
- at the national level - parliament, government, specialized ministries and departments; 
- at the meso-level - public organizations in the fields of higher education and science; employers’ 
associations; business associations, etc.; 
- at the local level - management, administrative and scientific-pedagogical staff of higher education 
institutions (table 4). 
 
Table 4 – Levels of implementation of the digital adaptability strategy of 
the higher education system 
 
Characteristics of regulation directions  
at different levels 
Possible consequences of effective implementation  
of measures within the strategy 
Macro level – Organization, regulation of 
modernization processes and the order of their 
implementation; resource provision; monitoring 
efficiency of use of resources 
Formation at the national level of preconditions for the implementation 
of modernization changes in the higher education system; enhancing the 
competitiveness of the national higher education system; 
synchronization of development of subjects of the higher education 
system and business enterprise sector 
Meso-level – Mobilization of resources and 
potentials of stakeholders; attraction of external 
resources for implementation of the Strategy 
Reconciling the interests of stakeholders; ensuring the effective use of 
their potential 
Micro level - Encouraging higher education 
institutions, scientific and pedagogical staff to 
support modernization changes in the system 
Increasing the flexibility of higher education institutions and their 
management; development of their endogenous environment; increase 
of international competitiveness of domestic universities at the global 
educational services market 
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The joint effective activity of the subjects at the described above levels is possible on the basis of 
development of mutual trust. In the condition of digitalization of national economy such partnership 
requires the implementation of effective communication channels, providing high flexibility of 
information networks, rapid replenishment of information bases, guaranteeing wide and free access of 
stakeholders to information resources. 
Discussion. The concept of digital adaptability strategy of the higher education system presented in 
the article is focused on increasing the competitiveness of the national higher education system. In this 
context, it correlates with the research results of Mok K.H. (2015) and Donald E. Hanna (2019). 
Developing the concept, we paid special attention to identifying promising directions for improvement of 
both educational policy (Vaughan & Walker, 2012) and approaches to the management of educational 
systems (Marchenko & Sydorenko, 2019). We agree with the findings of Kassymova et al. (2019) 
regarding the importance of the strategic planning of the innovative development of higher education, 
since this is an uncontested way of development within the highly-competitive global scientific and 
educational area under the conditions of digitalization and internationalization of higher education (Kim, 
2016). Therefore we highlighted the innovative direction of implementation of the digital adaptability 
strategy of the higher education system.  
Prospects for further research are the identification of effective tools to increase the impact of digital 
higher education on sustainable development. This issue has been partially investigated by Giesenbauer B. 
and Müller-Christ G. (2020), but only at the microeconomic level (at the level of higher education 
institutions). At the same time, the relevance of this research question requires its in-depth study at the 
macroeconomic level (at the level of national higher education systems). 
Conclusion. Therefore, in our opinion, ensuring the digital adaptability of the higher education 
system in the medium and long term is impossible without establishing effective synergetic cooperation of 
domestic universities with enterprises, state authorities, and public organizations. Taking into account the 
imbalance of activities of the subjects of different sectors of the national economy, their non-
synchronization with the higher education sector, the attention of scientists is concentrated on issues of 
development and implementation of effective motivational mechanisms and appropriate tools for 
promoting partnership. Achieving synergies from the interaction of Quadruple Helix model entities 
requires reconciling their interests (coherence principles), pooling resources and potentials (consolidation 
principle), and coordinating activities (based on trust and information capacity). 
The implementation of digital adaptability strategy of the higher education system contributes to the 
convergence of education, science and business; ensures diversification of funding sources for higher 
education institutions; enhances the investment attractiveness of education and science; provides for 
increased international competitiveness of the national higher education system. The digital adaptability of 
the higher education system will ensure its sustainability in dynamic exogenous conditions, the ability to 
restore the desired trajectory of development after shock perturbations, to reorganize or adapt to the 
conditions of digitalization of the national economy. 
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Аннотация. Процессы диджитализации являются глобальными и проявляются во всех сферах 
хозяйственной деятельности экономических субъектов. Развитие цифровой экономики коррелирует с 
динамикой образовательной, научно-технической и инновационной деятельности в стране. Особенное 
влияние на развитие цифровой экономики осуществляет высшее образование как система, осуществляющая 
подготовку высококвалифицированных кадров, проведение качественных исследований и генерацию 
инноваций. Целью исследования является выявление перспективных направлений развития системы 
высшего образования в условиях цифровизации национальной экономики. В Секции 1 статьи представлен 
авторский методический подход к оценке влияния образовательной, исследовательской и инновационной 
компонент на развитие цифровой экономики. Реализация авторского подхода предусматривает поэтапное 
использование методов статистического, индексного, кластерного и системного анализа. Доказано влияние 
высшего образования на выделенные структурные компоненты цифровой экономики (образовательную, 
исследовательскую, инновационную). Результатом исследования стало определение ключевых тенденций 
развития системы высшего образования в условиях цифровой экономики. Проблемы развития высшего 
образования систематизированы в такие группы: контекстуальные, правовые, организационно-экономи-
ческие, финансовые, логистические проблемы и проблемы интернационализации. На основании результатов 
проведенного анализа авторы приходят к выводу целесообразности формирования концептуальной базы 
повышения цифровой адаптивности системы высшего образования к новым социально-экономическим 
условиям.  
В Секции 2 охарактеризована концепция стратегии адаптации национальной системы высшего образо-
вания к вызовам цифровой экономики. Разработка концепции реализована с использованием структурно-
функционального, системно-синергетического и институционального подходов. В основу предлагаемой 
концепции авторами положена идея углубления долгосрочного партнерства университетов со 
стейкхолдерами по модели Quadruple Helix. В выводах авторами выделены ключевые приоритеты 
имплементации стратегии адаптивности системы высшего образования к условиям цифровой экономики, в 
частности: гармонизация с приоритетами государственной инновационной, научной, образовательной 
политики; стимулирование образовательного и научно-технического сотрудничества субъектов модели 
Quadruple Helix; внедрение эффективной модели финансирования высшего образования; активизация между-
народного научно-образовательного сотрудничества вузов; ускорение темпов внедрения современных 
информационных и коммуникационных технологий; обеспечение эффективного функционирования системы 
защиты прав интеллектуальной собственности; активизация процессов коммерциализации результатов 
научных исследований.  
Ключевые слова: высшее образование, цифровая экономика, адаптивность, концепция Quadruple Helix, 
стратегия, университет.  
 
 
Information about authors: 
Kholiavko Nataliia, Doctor of Science (Economics), Associate Professor, Department of Finance, Banking and 
Insurance, National University "Chernihiv Polytechnic", Chernihiv, Ukraine; nateco@meta.ua; http://orcid.org/0000-
0003-2951-7233  
Djakona Antonina, PhD (Economics), Vice-rector for Innovations and Development, Head of Marketing 
Department, ISMA University of Applied Sciences, Riga, Latvia; antonina.djakona@isma.lv; https://orcid.org/0000-
0002-4089-9335 
Dubyna Maksym, Doctor of Science (Economics), Professor, Head of the Department of Finance, Banking and 
Insurance, National University "Chernihiv Polytechnic", Ukraine; maksim-32@ukr.net; https://orcid.org/0000-0002-
5305-7815  
ISSN 1991-3494  4. 2020 
 
 305 
Zhavoronok Artur, Candidate of Science (Economics), Associate Professor, First Vice-Dean of the Faculty of 
Finance, Business and Accounting, Yuriy Fedkovych Chernivtsi National University, Chernivtsi, Ukraine; 
artur.zhavoronok@ukr.net; http://orcid.org/0000-0001-9274-8240 
Lavrov Ruslan, Doctor of Science (Economics), Professor, Department of Finance, Banking and Insurance, 
National University "Chernihiv Polytechnic", Chernihiv, Ukraine; lavrus2017@gmail.com; https://orcid.org/0000-
0002-9655-4467 
 
REFERENCES 
 
[1] Andriessen D.G., Stam C.D. (2004) // The intellectual capital of the European Union. URL: 
www.intellectualcapital.nl/artikelen/ICofEU2004.pdf  
[2] Bekkers R., & Bodas Freitas I. (2008) Analysing knowledge transfer channels between universities and industry:               
To what degree do sectors also matter? // Research Policy, 37 (10), 1837–1853. 
[3] Bell D. (1999) // The Coming Post-industrial Society. N.Y.: Basic Books.  
[4] Brenner Th. (2015). Science, Innovation and National Growth. Annual Conference 2015 (Muenster): Economic 
Development – Theory and Policy. Vereinfür Socialpolitik. German Economic Association. URL: 
http://EconPapers.repec.org/RePEc:zbw:vfsc15:112873  
[5] Carayannis E., Grigoroudis E. (2016) Quadruple Innovation Helix and Smart Specialization: Knowledge Production and 
National Competitiveness. Foresight and STI Governance, Vol. 10, N 1, 31-42.  
[6] Carayannis E.G., Campbell D.F. (2009) 'Mode 3' and 'Quadruple Helix': toward a 21st century fractal innovation 
ecosystem // International Journal of Technology Management, 46 (3-4), 201-234.  
[7] Carayannis E.G., Campbell D.F. (2012) Mode 3 Knowledge Production 1 in Quadruple Helix Innovation Systems // 
Springer Briefs in Business, 7, 63.  
[8] Castells M. (2000) Informatsionnaya epokha: obshchestvo i kultura / per. s angl. pod red. O.I. Shkaratana [Information 
Age: Society and Culture // Per. from English under the editorship of O. I. Shkaratana]. M.  
[9] Colapinto C., Porlezza C. (2012) Innovation in creative industries: from the quadruple helix model to the systems theory 
// Journal of the Knowledge Economy, 3 (4), 343-353.  
[10] Cosmulese C.G., Grosu V., Hlaciuc E., Zhavoronok A. (2019) The Influences of the Digital Revolution on the 
Educational System of the EU Countries // Marketing and Management of Innovations, 3, 242-254. 
http://doi.org/10.21272/mmi.2019.3-18  
[11] Donald E. Hanna (2019) Higher Education in an Era of Digital Competition: Emerging Organizational Models // 
Online Learning, 1, 66-95. http://dx.doi.org/10.24059/olj.v2i1.1930  
[12] Etzkowitz H. (2008) // Triple Helix Innovation: Industry, University, and Government in Action. London and New 
York: Routledge. 
[13] Etzkowitz H., Dizisah J. (2008) Triple Helix Circulation: the heart of innovation and development // International 
Journal of Tecnology Management and Sustainable Development, 7 (3), 101-115.  
[14] Giesenbauer B., Müller-Christ G. (2020) University 4.0: Promoting the Transformation of Higher Education 
Institutions toward Sustainable Development // Sustainability, 12, 3371. https://doi.org/10.3390/su12083371  
[15] Kalenyuk I., Grishnova O., Tsymbal L., Djakona A., Panchenko E. (2020) Formation of intellectual corporatecapital: 
methods and moderntrends // Bulletin the National academy of sciences of the Republic of Kazakhstan, Vol. 1, N 383 (2020), 182-
191. https://doi.org/10.32014/2020.2518-1467.23  
[16] Kasatkin P.I., Kovalchuk J.A., Stepnov I.M. (2019) The modern universities role in the formation of the digital wave 
of Kondratiev’s long cycle] // Voprosy Ekonomiki, 12, 123-140. https://doi.org/10.32609/0042-8736-2019-12-123-140  
[17] Kassymova K.G., Aksarina I.Y., Demchuk A.V., Stepanova G.A., Aksarina Y.S., Bogach M.A., Brovkina S.N., 
Kosov A. V., Arpentieva M. R., Dossayeva S.K. (2019) Foresight and the role of innovation in the development of education // 
Bulletin the National academy of sciences of the Republic of Kazakhstan, Vol. 4, N 380 (2019), 93-101. 
https://doi.org/10.32014/2019.2518-1467.96  
[18] Kim T. (2016) Internationalisation and development in East Asian higher education: an introduction // Comparative 
education, 52 (1), 1-7. https://doi.org/10.1080/03050068.2016.1144309  
[19] Leydesdorff L. (2012) The Triple Helix, Quadruple Helix, and an N-tuple of helices: Explanatory models for 
analysing the knowledge-based economy? // Journal of the Knowledge Economy, 3 (1), 25-35.  
[20] Machlup F. (1962) The Production and Distribution of Knowledge in the United States. NJ.: Princeton.  
Bulletin the National academy of sciences of the Republic of Kazakhstan 
  
 306 
[21] Marchenko O., Sydorenko N. (2019) Higher education in the globalized world: modern trends in management, 
funding and quality assurance // Economic Annals-XXI, 179 (9-10), 53-65. https://doi.org/10.21003/ea.V179-05  
[22] Masuda Y. (1983) // The Information Society as Postindustrial Society. Washington: Word Future Soc.  
[23] Mok K.H. (2015) Higher education transformations for global competitiveness: Policy responses, social consequences 
and impact on the academic profession in Asia // Higher education policy, 28, 1-15. https://doi.org/10.1057/hep.2014.27  
[24] Oakeshott M. (2004) The Idea of a University // Academic Questions, Winter, 23-30.  
[25] Oscar A., Monterino S., Thomshon M. A. (2010) Growth Model for the Quadruple Helix Innovation Theory // Journal 
of Business Economics and Management, 13 (4), 1-31.  
[26] Patsiorkovskiy V.V., Kruhmaleva O.V. (2019) Education in digital society: A regional aspect // RUDN Journal of 
Sociology, 3, 419-431. http://dx.doi.org/10.22363/2313-2272-2019-19-3-419-431  
[27] Peshkova G.Yu., Samarina А.Yu. (2018) Digital economy and recruitment potential: strategical interconnection and 
prospects // The Education and science journal, 10, 50-75. https://doi.org/10.17853/1994-5639-2018-10-50-75  
[28] Porat Mark U. (1977) // The Information Economy. Nine volumes. Office of Telecommunication, US Department of 
Commerce. Washington.  
[29] Schuller T. (2007) Understanding the social outcomes of learning // Second OECD World Forum on Statistics, 
Knowledge and Policy. Istanbul, Turkey, June 30, 8.  
[30] Shkarlet S.M., Dubyna M.V., Tarasenko А.V. (2017) Basic descriptors of the information economy development // 
Scientific Bulletin of Polissia, 3 (11), Part 1, 8-15.  
[31] Tran T., Ho M.T., Pham T.H., Nguyen M.H., Nguyen K.L.P., Vuong T.T., Nguyen T.H.T., Nguyen T.D., Nguyen 
T.L., Khuc Q., La V.P., Vuong Q.H. (2020) How Digital Natives Learn and Thrive in the Digital Age: Evidence from an 
Emerging Economy // Sustainability, 12, 3819. https://doi.org/10.3390/su12093819  
[32] Vaughan R.Р., Walker М. (2012) Capabilities, Values and Education Policy // Journal of Human Development and 
Capabilities: A Multi-Disciplinary Journal for People-Centered Development, 13 (3), 495-512. 
https://doi.org/10.1080/19452829.2012.679648  
[33] Vdovenko N., Deriy J., Seliverstova L., Kurmaiev P. (2019) Formation of the information economy: Organizational 
and financial aspects // Journal of Supply Chain Management, 8 (4), 956-961. 
[34] Woo Park H. (2014) Transition from the Triple Helix to N-Tuple Helices? An interview with Elias G. Carayannis and 
David F.J. Campbell // Scientometrics, 99, 203-207.  
  
